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Publication No. : 1020030072709 (20030919) 
Application No. : 102002001 1871 (20020306) 

Title of Invention : METHOD OF SELECTING PROBE SET FOR GENOTYPING 

Document Code :A 

IPC :C12Q1/68 



PURPOSE: Provided is a method of selecting a genotyping probe set which identifies the difference between the 
normal target nucleic acid and the mutation target nucleic acid, and even in the case of insertion/deletion, makes the 
genotyping with a few probes. 

CONSTITUTION; A method of selecting a genotyping probe set comprises the steps of: hybridizing the normal target 
nucleic acid and the mutation target nucleic acid, and collecting the hybridization intensity data of the probes thereof; 
testing the average differences of the probes based on the data, and excepting the probe with no significant 
difference; computing the false positive error rate where the normal target nucleic acid Is falsely classified to be the 
mutation target one or the false negative error rate where the mutation target nucleic acid is falsely classified to be 
the normal target one by making a cross validation to the probes; and selecting the probe passing the standard of 
the false positive or negative error rate, 
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(74) tllel^l 






aJa^!? : SZ-g- 






(54)*3*H§ SKI* 







£ tt'S-fr 58-* Jta) «|-iH] Aj,H.3j<y a-^ 7flfil HSM(probe) S §<3>£ 0 I «*"tH| Aj^^o] ^-^ 7 ll2j H.3.J1 
7> ^aJ- 51 #?!SH (hybridization) S.Q 

aiw £-<g$«>l &*| *i|-t>-HS.«-21 £^S|- '^(hybridization intensity) tlM'Ht' "r^sl-fe tfTfl; C U°1 
3* fliM- fl 5 }!* 4M*H -jffil£ it>0]7f l+Xl 5£Hf ^afe ^7)1; *H» JL 

^-tB- #?!£ 0 1 Jt^£.5L S-il-t 2r-&?l <£Aj oHe)-i-(false positive error rate) £fe B^o] £3-§- ^tf £ 
x) ttijAV^s. ^ ?l-g.«y 7>4 -g-Aj ofle|^-(f a | se negative error rate)£ Tll^Tr #7fl; ^ Aj- 7 | 7}v\- 

£fe 7H- -fK) o^f-si 7l£-§- 3-4$ H3.iL# Aie.*^ 343 i^fe -n-3*HS 

•g- <fH4| ^AJ- jf. «1a14 f-"3>5H tBJA+Sl S].o|« AJ^ 5;.^ oltlloUT.-! ^1^ ^ 5^. ^gi^ol (p 

oint mutation) ®V <WI- (insertion) / ^(deletion);*] 34-<>flE 4^-3 «S.w# 7>*U -f}-3*l-$-g- ^^tt 

^ sa*. 



£3 



S. 2fc ^Aj^ Aj^ofl 21 ft] ^)0|El- ^ ^TflSl *f-£ol^. 

5E 3£ «1A|J!). 5SHSJ.S1 ±Aj^ 7^£ ^Jt^ f-^^ol fi.^ ££ a Sj-fil ^Aj ^ 7^£ §-^0!] 
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m\ wv 3 3i- a ^i*><^ hsm§ 34*^, -8-2142. ese°^ 4i>4fe £71121 *f-£°i4. 

£ 4fc ^<a»J°l fl*l 33062] * ES.«(MP1. MP2)4 *-»W#«*°H £3421 £*,J4 45L 

44\>! 4H)H°14 

£ 5fe S3«ol 3*1 403721 ^- §<S«i°l$ is.«(MPl, MP2)4 ^^/^^^^^ £342] £^4 45L 

£ 6£- l-'agol 3*1 56832) ^- #<3£°1$ HS«(MP1, MP2)4 $4H§/5gtt<>l1i £342] £^4 4£ 

£ 7£ 3*1 61952) f- f-<3*3°]*| ES«(MP1, MP2)4 3 W^^l^ £*142l £^4 

q-E^-Hil -tV^S.o|cf. 



015.^1*1) al^« SS« 41 uj-^ol) ^ojcj.. ^^0.5. in silico *$*8<*fl S.S.S. #(po 

olW S3€ Hfo|4^ o]p| <g-a! flfc 4St(sample)4S| €-34 -H^34# «W3 <r3 

535?}- f-sil SSilf -*J4 ^ <tm*l-fc <cMl. 4°<f$ Ha« 2^ 2]$ tf&'S* ^ *]* HS±L 

4151: -tl@l4fe tfTlll- .¥.*j-4fe -fr^^ 4?H ^g.fi.4 415.1- 4i«]4fe U J-1H #4 3°14. 

•B- 21*11 2L.v-Ji.te- uH5.fl *N34M lH)4te 4#4 £4* #«HW -a«|S|7l -y*f|s_ ^a] 
21 4'1 ^-g- jio| a. -K- «t<go| 2]*]] *iei?l fl-^tt 4 0 l£ j jl£ 434$ 3 £2] 34471] 4 

1*1-71 "fll-oll 4242) t <3>S°14 ^sfs) ^^(association)-!- tl^feHI 444 <r &4. 

•n-343-g- W&tVA 3$ w <HHte alUMtiS. *)e)€ 37)13. &el4te 4$ (restriction fragment sizing 

), 31113! 4°l A j &21j1t7-#8I1S!.eHh £^4(allele specific oligonucleotide hybridization), "fH ^ 3 7 | 
^■f (denaturing gradient gel electrophoresis). 4U 7}% S-*) (single stranded conformation analysis) 
°lel7|^l7> ^e«>ll DNA ^21 £A|«Q e) ^*|<q -S-^^-g: tV^wJoU ^*j- <^ 

sat ^»i sa <h 4^1-21 *-a* sacr. 

DNA ^21 -d-r-^l-ol Affymetrixfe ■frelalTf§ell5LE r olH.(oligonucleotide)S- HS-iS. S}fe DNA 4-8-S>°1 
■f-<gw!o|(n]5|- ^16,027,8805., Arrays of nucleic acid probes and methods of using the same for detecting 
cystic fibrosis) £tt ^(n]^ ^*1 *H 6,300,0633:. Polymorphysm detection)^ ^7]a]^ f-^^ll- 4 
°-t*\x: °1«1 41^1*1^^. 

Affymetrix2l -6-^43 ?)# 7l^^6.Sfe ^^^J^P} 5U4^ A.C,G,T# 7^1^ ^<a«iol7> 

f*-& -^^Ife V.-V- <g7lHll<a-g- 7Hfe ^o] 9-25mer2l -g-B) jZ^-#cfl5.Er 0 |E-(oligonucleotide)l- H 
S.Ji5' 4-8-*rfe e}Uh. o|eflc,l(tiied array) U-^«|Cr. °1 •fr^l-& ^^^^(sequencing)2) 71^-i- ^471 91 
*S^ ^««>|7> SJCrS ivsj^l $71 Al^sl flAl^nJ »Wel f--a«°l 2l*)2) e^«(l7.i£ Ef-as. <H^°1 *-4l5.S. 
7}¥*i H€- a^2l $7lA|^^ ES.H.S. Ar-Wl ^sHoll 3*121 ^7\^ ^ % 

oH, ^^4fe 3*l7> ^Sf«r7ll <$7]*\<&<% tJlsiMI 21^2) ££H| ^«r^ * 

^4* r !^- t 5Ufe '^-i- *7| fl*H "St 1 l^r. ^l 0 ^ t 1 ^ «?0. SS«2] ^a> « 

-aU- ^^^7)- tfTll. ^ HS.£L AllS-l- ^Tfll- f-*V°i -n-^^U Sf^l 0 !) ^Atr E£H ^ 

^*rt- ^-S" It^l «l-i!-3i r «l)-tV2l ^0)^. 5.4 °lifloD*l t 1 ^a, ^^'fiol (point 

mutation) 9>S ^(insertion) / l^(deletion)2) ^^o)|h i^sl E£fif 7}x]5L 3r#*}q& «r°J^ =f 

sa-g-g- SKM*. ^ ^"fr «^«F7fl =1514. 
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I 
j 

s 

4fe 7i£4'4*fl • | 

444. fe 4$Sl ^ 34 444 §il°l «I4S1 44* 43 -2-4 olMH^ 1*14 "r Xl^. 

3^44 0 1 (point mutation) *4 4H4 ^(insertion) / 14(deletion)Sl l^MlH ±4*4 5.3.«.4 7 r 4al -ftl 

4^-g- 444 "i 5 safe 44* -his i^i *«a* ^i^*>fe m <U4. ; 



* 4'aS] 4«l* £447| fl*H, 34 S3 4441 WW '44 s «s« $ §44*1 sm 4*1*11 
4«r 4|s| sa« all 4°l£«4 14 £3 >Wa 4fe S fti^l £1 44£ safe 
44*)jS.S fe44 (hybridization) £3 2 #fe ^f-«fi« (fe «£*L fe. $ § 

<a>a°i<§oi £4€ Hs.y.°i4) ^ i-n*) h*) 44& ?M2. safe ^§-»s.«(€- 343 4 

e,]^ol HS-H 6lcf)Sl feAj# tflo)Eil- <^4fe 4* 41S1 cH<>lEl# <>14-«H 344 33(t-test)& 

4444 *44:*M4 44 8ffe(^#«>l Cf^lHlE *?+3L fe44 ^HS| SgiM 443 o.a 42.4 ?J O.S 
p'*H 444***4-6 24 44) *fl44fe »s« 44 55 444 44* ?Wfe - £ ^(p * 

4 444*fcA4'.4* 55-^)1 <4)44 34 S«l 44-SSJi fe44 7j-£ gj£ «1 #444 £*] «jAJ-_n s o 
£44 l£ S-XS.-f-ei H*} -fi-J:^ lf"a(cross-validationW ^1 «fl 34 £1 44* £444 Xli>.S 44 
4 441 7 r 4 44 °1M4(false positive error rate)4 4144 34 X 3 ! 44£.S 4£ 444 441 
44 ofl ei-ir(fa!se negative error rate)4 ?l]44fe E£*L 44*4 4?fl: £ 47) 7>4 44 ef|e144 7 )§£L 
^ 44i 7>4 43 7l^iLCr 44 "Sfif 44*rfe 4*14 £44fe 4143 SJ-o)^. a S u 

fe t^al SS.w 434 SU<H4, * £fe(3tf E«l «) A i-i- 7Mfe 7J-E 

S-S3?l°] a«| «|-Sr* 7Hfe ^t-ESHSrSl 7J-H £3£)oj| cfl«ilA-l a ^.^7f*i# HrS^ £•& t- 

^^(two sample t-test)* -a*)*H P ** T 1 ^, t\^S. ^ Trfta* 4^) »fe ^-f-fenlSL^^ ^(n 
onparametric method)^ 2]«il p ?-^fe «^|: ^7l p #<L3L ^ SL&m %%o} -fi-sltr *W7> Safe7 r fi- «r?!*> 
fe *M7> Vi4fe +^1 «r§( a )<£<} p fto] ^ s) D )^4); ^7l -fi-S]^ ^o| 7r safe7 r # «r 

£ ^30) W s.*\ 7j-H jge&ct fe «sat >a^«rfe ^* s.$$ 'r sa4. . 

i 

fe ^ fi-g-^Ai ^ifell tfltrt-^^-i-^l^fe ^Tjl^^.^afei^ cfl«rt-^^# ^l«r7| ^ 

Zf 7^21 fe-iVe-l § £*H- ^^)*H ^fe ^-f fe t-fl^ «I4 ^fe 14 ^ofl §• 

fe^ofl «fl^«rfe p 5r€- &*W3L, 4fe ^-ffe t-^^»H4 v+fe 14 *H fefe-l>°l «W ^-f °H tWfe p A d 
e)*}fe tfJflt it^ ^ Sa4. ] 

fe t'aSl P f- fifes] ^^°) *Mt> 5afe7h# 4^1«rfe ^7fl<HI4, -fi-si'r^fe 0.0 1 1 , 4«Wfc 

0.001 s. *sm. pst°i ^^^4 m# frewzmma mm. \ 

^)*>,fe t'gg- ^^s. J44 t 1 *)]^^ ^<a^4. 

fe ^*3fe IH ^]o|e] ^^(hybridization intensity collection) <M, SSM. -^4 ^^(probe screening 

) <a-^|. SSI. ^feJg7Hprobe quality estimation) tf*. ^a*<aH^-fe 7^4 •fi-^V^ 4^1 ( 

genotyping)i -«flBl-^«i*4. ;. 

fe 4 ; 9&' E2ofl £44$a ^.H£ ^-2:44^. in silico ^^«1| ^«1) ^ »S.»l-fe 
equence). -gel jtrr#2fl.9-4°lS.Sl 1<>14 ^l^H^ 4?!(genotyping)-|r 4^^ 4fe fefe^ 4^°fl 

nj-e}- 4^ c^hc}.. x^a} 4<iH 4<r^ H.S«.(6lf- '^^^ : wild type probes'4 4)4 #"3 

^ol qxVofl i^s] SSW(«1# 'l-^^*!^ ES.«.:mutant type probes'4 4)« ^ jl^47l 

H, 3^ ^-tt* 7V1 ^# $ #<a$°] E^^-tr-a- 41 ^§4 fe^4(hybridizationW14. 4 D 
NA 3 -SMI "B^^ ife H£« 3 *)# SU71 nflfe*H fe^4« 4*1^ 1^4 ^»I14 i?HM# °l-8-4^ 4 
«s«#4 -fr^^-l- ^2 safe -9#421 fe44l£#l?ll 44. -^^4 ^41 isl D 

NA^iAi o] ^4*11^ q «£«ls 4|olEl* ^el41 3.*\ 44^- 7>1 ^#-ES«si fe^jj. 7 j £ 
feE4 #1^«1 44^- 7>1 4#-HS« s] 7< j-£ <g7fl ^c}-, 
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£ 43* £31 £3431 J2.HS. 4243£. 4 sa« £5. 333 £3# 7j-£ Efl3El«93 33- S3 qgft 7 ^ 

^ 3*-£a« 3 £34 w )si 344 a$ 44* 44 u w . o „s s34a, §3 $3 £3 «|A>-i- 7>3 

4l4-»aa3 £34 4£(1 m )3 344 SS z|z| „ m , o „ JL S344. 3 .gJM c)l*i) a© 31 

3 334 £34 %5L% S£44 4cf)4(l(I-p )/0 |)<»1.3* 34 71- 443* 4343, 3* 34 3+* 34 

3 (outiier)4a 444. 4*lte 3-f 43£47r 443 434 £1 43£4a 4333 a 1344 1 

344. . ; 

34 S3 «q3-EjiLH33 y is _ w )4 §333 s3 33-£a.S.33 £34 45. 34(p m )3 

Wl&s 434 434 4434 4343 343 344 33* 3344. 33 4 3f -saa43 £34 

£21 4£4 3ir4£ft 4Sfe3 4344. ^ S£(34 2*j 34* >S*-E3.a33 £34 4£ 4£. 

§443 S3 «|av^. ?Wb ^*-£a«.43 £34 ^£ & s)ofl cH*fl3 sif- 34££4 4a3 ^ S£ t-3 
3(two sample t-test)* 3343 p 3ji, 3i}3£ 34££4 4fi*| $4 3£fc 3£"r3 43(nonp 
arametric method)*!) 3*H p St* 433 ¥ S£3 343 434 434 5Ufe34 4344. 43 4 437> 4 
44 3£ -¥-517} 4* 43 <r£a4 p 43 43 4£ 3* 3344. * ££13 341 314 t-33* 4343 
gof 4 ^««g tfl4£34 7j£3 443 4£34 33(4443 33)43 4£ 3£fe t-3313 4£ 34 4 
1 4441 *H44fe P 4* 434a, 4* 3+ te t-3313 tfar 14 41 4443 «>vi 1^ p a 

* -a«l*4. *>°l7l 4fe ES«(fl# HSO:valid probe'^ tW-)°)l tfi^l^fe SS« s) fl+ 

S3 «i^4s) 7^£ sg^o) S3 «)-tV42l 7j-£ ^o> Dx > ^ a §^^0]^ 

HSiife i&tfls. e-^^^l S3 «l-tV4sl 7J-H sg^^i S3 «l-i>4fil VS. %ZiLi* tb4b 
£3oflAj 'I(PM)>I(MM)'olej-ji £«5S4. Ife 7 < J-s.(i nt ensity). PM-& 3. 

3 ^^o}^ HSJi-S-^^ol S3 «K*.°-§. W ^-f (€^^^1 :perfect match), MMfe 
-§^««1^ S3 •I'tt. #^^°1^ SS«-3^^ X3 IVtt 1-t- (^- , a^:mismatch)l- 7>3?14) 

* <HMH?*| $91 * Ofttfe SSW(ol# '*b}^. S£«: right probe'3- *K&, ?1* S.S. 
wrong probe'er ^4) n v> 4**4. ^« ^5*> 13 43* ^xfl« S.^ SS««D #3-$4. 

g£M ^^-ia7Kestimation) i 

5.5L& 34 D ^t(probc screening) WW 33" S3 «l-t}-=S« 4^1 QS- ^^(u i )4 ^gol 
S3 ^^-«s«42l ^34 7^£ W(u m )o| ic^fe ^s*> 33s] J\??mH 0 : p w = » m )* 7}3/(p a 
<o )«• SSH.* D J 3^3 7># ^3^4. «• §?3««1 fl^Kmutation site)Sl *«4«* 4^43 34 4^3 SS 
i f ol|3 p 5H 7>3 4* Haws] 3^* ^11^ ^3 <7>4a p 5JW Vt* 3¥* Jg7>44. 4 SJL 
a 7 > ^3 7H21 3°D m «J44 -a^* *«( 33 S3 «I44S1 ^34°fl ^°13 QS. 5H-4(I 1 , 1 2 1 

* )4 S3 «1443 £341 3*11 ?J«H3 3e 1 j 2 j m ) i 1 * *sl £3^3 ^IVI 

S-30ogistic regression)* 33*113 "SHI 4^4^*11 1 1 3 St* 4« «*-«fl 335.S 4£43 i*>7> Sife 
S«l a §^«<>ls 4^4-a 7>4 3=3 1 3* «4te 3<>14. k4*D £34 *3£4»1 34 4* 4<a* 4^ 43 4 

4 *3 34fe SK-f - ka 7)4 "*3 13*(false positive error rate)* £^4. a3 j! 43 J 1 * 
Ma a3^3 fl3«-3* ^3«113 ^<H3 414^1) J 1 3 S* tfl^Sl* 4j *^^ois 4^44 £471- «fe 
33a 33£.a 4144 7V4 *3 °)134 34fe 334. 44?>3a m4K £34 3S.43 33 43* 44 
*J)3 7)-4 *3 °H3(false negative error)* 34fe m£.a 4^^ 7>4 *3 e l)3*«alse negative error r 
ate)* 9ife4. 34 4* 43* a*> If'^fcross-validationJo^a 44. 313 334 43£.a 354 
3313 434 sa«*1 m 3.^ 514 4S.3 3^3* 4344. ; 

gat 41 g ^7fl 

4371-g* 414a4 4£ 4 3*H tfl*B3 SSfi 3*37} 4^113 334 7>4 3=3 13*(false positive er 
ror rate)4 7>4 *3 13*(false negative error rateW 344 7>^3(weight)4 4«il3 333 43 4* & 
3t))a 31(sorting)«H3 Ha«# 3^144. 14 43. 343 33134 7>3 43 13*3 7f4 43 13* 
a4 1*3 ^^-44a 43 7>4 33 13*1 tfl4 7)^34 3£.a 4a 7f4 43 13*1 3)4 7}^3a4 l* 
4 «r SI4. 3433 43 4«rfe t 1 *!!! 27|) 333 saa** 7>3a t 1 344. 3 414^1 *37>3* 
.suMr 3*4 £344* 1 4£fe £34 7 J£ 4* 3)343 *37>3* 3344. 

34, 3314 443 £ 43* 34 443 4343a 44. 34 431fe 43 £ 43* 1343 34 33a 
a. £433 334 3*4311 3«ll 343fe 35a «l)333fe^fe4. ! 

HNF-lo (Hepatocyte nuclear factor-la ) 43413 434 43S34 3443 34 DNA 3* 7l)444 43 
13 ^£3(spotting) 431 3«i) *H44 DNA 34 34 234 £3451* 44 43«3*4(mutagenesis)1 



S3H=5) ^2003-0072709 



W 1W« S4<*m* 7^1 <g«€*re **]*riw+ 

4 *°13fe 20^-si #t| 3$4. 4 43 ^ofl fe 4 §<g£o| « jg. 

« 27IKWP1 (wild type probe 1), WP2 (wild type probe 2)). f-"3&°l$ 27fl(MPl(mutant type probe 1) 

, MP2(mutant type probn 2))S. 2.*? 4>Wal $H *B|*Jft4. 4?1 SL l€r a 6\Jf.q gig 

3*1 <** 4«S S7l) SI 3a.#3i=14 3H4. 

DNA $ 4°l| SSMf *44fc 43£ 4#4 £4. 47] i MM4 *8l3lfr#e|.2.EME. 
1 oBS^i U7r*Ka att«M 37t»lH UA^^ t-m^-DNA 3 ^conjugates)!- 

Wit 4* •!# 4$4(4£ : t| 4*1&€ Ad 2001-5368730. #7] <4»l7] 

«• #£4 £<a*|em -fi-e) £<a *H i^tf * 4*14 »tt 37t^ ^«H(wet chamberH 4*1424. °W. 
it«laS| afl <H (background noise control)^! Q&Jk #3, 4 JE.3) 43 S^ofl ^44*1 $£4 4?1 

^*«8 3*1 S£ 3*13 43 j£<a o>^7|7f 4?W 3£4 444 <g*4a «a?H s44$i4. 
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p*~value 


3306 


WP1 


gaca C gcacctccgt 


5.024 54e-6 


3306 


MP1 


tgtagaca A gcacct 


5.56682e-3 


3306 ' 


WP2 


aca C gcacctccgtg 


9.15422e-6 


3306 


MP2 


tgtagaca A gcacct 


3.11200e-3 


4037 


WP1 


tgagacc T acgaggg 


1.89666e-2 


4037 


MP1 


ctgagacc G acgagg 


2.82660e-4 


4037 


WP2 


ctgagacc T acgaggg 


1.04213e-l 


4037 


MP2 


ctgagacc G acgagg 


1.88030e-4 


5683 


WP1 


ccac C ggctcagc 


4.22692e-6 


5683 


MP1 


cgctgagcc C gtgg 


5.93080e-13 


5683 


WP2 


ccac C ggctcagc 


9.95383e-8 


5683 


MP2 


gcgctgagcc C gtgg 


5.25110e-12 


6195 


WP1 


catcgaga C cttcatc 


3.561e-6 


6195 


MP1 


gatgaag A tctcgat 


1.7029e-10 


6195 


WP2 


cgtcatcgaga C cttc 


5.0965e-ll 


6195 


Mp2 


gatgaag A tctcgat 


9.3977e-ll 



^*hu> ^ai 33060B mi -a-g 

#oj^ol 3*1 3306-& HNF-1 -8-3*} Exon43 3306$ <$7M 5£«<>14 ieflsW G4T3. 43 3!<>14. 3306$ 

■g^H T7> ^8*>fe #^'a°i^ <$im<$ mpi4 mp2 rs.^ «g7Wfc°i f-u44. 4£ g7H£°i 4 

r f 4 4*113844 *3^4 3=8 34 °)<>14 p &4 5.567e-34 3.11 2e-3«£ ^"U4 fl*M4 -SWfe P 

£4fe #^«<>1 ^^1 330621 ^. #^^0)^ HSH.(MP1. MP2)Sr £^Sr 7 <^£ 

4. £4«>fl^ ^ DNA ^ #4 # £^421 ^j^- l^l^. X^-& iHAl 3306<>1j1 3ELS« 

MPH «D^-*m #e]a^^i^«>iH HSH.sf 3306«fl G7> Silfe 31*1421 -5^4 7 J"£# 4?i:^£-S 

a^lSl-jl, 3306*1) T7> JL21421 ^4 ^5.5. S^ltJ ^Pl4. "W^S 3£1 

i^l ii^«°l 3306°|ol ^«>| MP2i «B H.S«4 ^-S-^ J£«142l -&^4 7 ^£fe 4&^^.S. 

§^^o|^ iE^4sl t£ 3£A)4^4. 4^ 3 7 >^- 4«r«>fl ^1*1^ 3£ ^ 

^oH^l 3£2j4 MP 1421 -&^4 7^£7> tflef 240<>)jl MP242] -&^4 7 ^E7} 2007}^= 4S4c 

1}-4. ^ <&%o] MPiq. MP221 ^7lAl^s.fe 3£314 #^«<>1% 3£aJ42l ^4 7J-H &JL71- 

7121 7) nj^ofl ^ 3£^-& ¥-&47l <H ^ 4 °1 «fl 2l MP14 MP221 p 44 5.56682e-34 3.11200e-3ol 
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4. 

^n^aasi m 403741 

§4?!°1 41*1 40374 HNF-1 444 Intron5£] 4037$ 444<>l7r S^SM A7> GS, 44 51*14. 4 

44°l 41*1 40374|4fe ij44°l 41*1 33064 t°l £4«°lfl 5.2.*% S33 £44 4H7 r 343 

X^sl-sl £3 3} ^£s^ <&^4(clle? 1/4) e*l!444 4<r2l S.S.M. 44c S3°l 444] 44 £3 

$ 3-SE.7} SW# 4444. M p!4 34/4<?! , a o l < 3 S34^1 £34 4H4 7)^S. 44 "11 8000<>14o| S)fe % 
4 44£ t >l i 8 IE3-2.3. 3^1444 27js] 33-$ &3# 4* 4£4:a 5?l|s] l-'?!^ 0 !^ S34 

343 <LS 44 44444 444°1 41*1 33064] cfl£ £*j««U3 =S«l4fe 44 o) 3434 43«a°l*14 
* «W, 6 1 "fl^l MP14 MP2S1 p 44 44 2.8226e-44 1.8803e-4«>14. 

4 < 9*!<>1 < 8 S3 33064 4037*1 34- «4 444 4"1*1 44«<>1 41*1441 314 £-94 4S4 2:44 
14. 343 S34 l-<a^°l^ S34 744^ 7 }4 § p #<>] 1.00000e-3 a.4 444 

4*1444. 444. 44/34 444|4£ S4 43^.2.3.0.014 444 4 4*3 4)4 4 3 4£4 
^ 0 ] 7 i o.ooi# 424. 354 334 *«n <a»i4 p 4°1 i.oooooe-3Ji4 44 ssMt 4S.4 S5.« 
43.3344. 

^Alo)|3> ■S-'Sflol 3*1 5683Q1 d l4 £j£4^J 

Stittol 3*1 56834 HNF-1 44*r Exon93 56834 °J7H 44£°l7 r £eJ]3<H C7> GS. 44 3W4. 3ir*r 
3344 MP14 MP241 34 P 44 44 5.9308e-134 5.251 le- 12°. 3. 43:4 H3.wo|*14 §<d4<>13 £s.a 
4 #4«°1 3 S343 £34 4H?> 34S343 £44 4H.&4 34- 44fe 444 441- 4H44. °14 4 
o) <g*l(perfect match: 444<>13 S£l£-5 tt ilM4 S3)4) 444fe £34 4S3 34°1 4°J*l(misma 
tch: 4-a£<>13 S£.«-343 S3)41 *H444 £34 4£3 342.4 44 4*4 S3.« (wrong pro 

be)43. 3444. 

-t)A|aj|4>f;-<?*flol fl*] 6195Q11 t«tt jMia-^q 

4<a*!°l 41*1 6195fe HNF-1 444 Exonl03 61954 *J4«| §<a4°l7 r ±8834 C7> T3. 44 3W4- £4 
414 4 «r 4*°1 44 ■?)*K-& , a4 0 l 1 8 H.sw-444°I*J a^H «844fe -&34 4H3 411*1(44 
>fiol1! £*1W «D444 £^4 4£^1 jg^jicf a?l ^€-<>l| MP14 MP2 44€- HSM. 

°lol 444 3344S. MP14 MP2ofl 3] 4 p 44 44 1.7029e-104 9.3977e-ll SLS. 45l4 HS.ho]4. ^-el 
7> ^AH(cuf-off) 7)$SL3. l.OOOOOe-3^.4 n fl-f 44 44 7>4^1 44^1 44 p 44 7>4c HS. 
iL tflJdS. 34^ a^14 #4'£ C >1$ S^sl 4i7f 4e|S|te 4 "v 44. 444 tt 1*14 H£fit 41 
fe4?!"p 4°1 7 r 4 44 444^-SH 34^ £34 444°1% £34 444 'ri 4a 4*r4 SSHt 
4^4 44€- HS'-Wl- ^«I14 p s^o] 4^A4# 444^4-2. 447>% 44(genot 

yping) 6 ! 7 r 444- 



4"Jsl 3.4 

4^4 44 4°1, 4 4^i 4^4 34 £3 444 S3 44s] 4°14 44 £4 °l>fl«HI4 444 

XU, 31-^4 < >1 (point mutation) ?&4 444 4°J(insertion) / 14(deletion)2l 3441S. ±*r$ H.SH4 7> 
42 444« 4 4<U4 * 4 ^ 44. 



(57) *d4sl 
1. 

(a) 34 sm 4441 4.a.2j4 S.S.M. 4 444«1 S3 ^4*11 4^34 2.3.0.7} ^34 4°li!.^ 4°114. 
34 S3 «14 ^ 444 f 'l S3 444 £34 (hybridization) 4^ 4 34 S3 44-HSa. ?5 4 
4«°1 S3 44-sswei ^34 4£ < r^44 4^1; 

(b) 442J c)]o]e)^. o)^sM ^^4 334 444°1 4^14 4°l7> ^3 4fe HS.«( P 4°1 4£l^Ji4 € 5. 
aa)# Jfl44fe 4?fl: 
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(c) -frSl^ *M# 7\z\± =S«(p &<>1 ^^Ji4 5Ls.a)ofl cflsH 3)# £2} «j#-«3.tL £4* 

$ &g€<>| Jl*l £4 3r S-iS^-El, Mx\ 33"*l(cross-validation)°l] 3# 

«-"?!<d<>] o.S fc^tt 4#°J 7f4 #4 ^Malse positive error rate) ^-S'SH 3 
# £3 ^AS. #£ 7>4 £# H^-&<false negative error ratc)-8- 4<$fl}fe tfjfl: 

(d) #7l 7}4 °<H °W Sfe 7W- W 7l§£ ESaf £<q*Ki ^7fl# itfsRr *?l*HI «)- 
tl-8- #e» ifl-'fl. 

^t 1 ^ 2. 

(a) S^tf JE3 «KV-a- 7Hfe ^#-HS.«2}sl 7j£ l-^igol Jfc^ «|A}.g. 

43 £44 #£. SL^p- 4Tr&£# ^ t-^two sample t-test)-§- ^4*H P St* T 1 

Sj-oL. 444^ ^tHcS* 4^4 3-Hr Wnonparametric methodW 4*fl p &■£ t^Rt 

(b) #?1 p tfo. 3. ^ ££21 *H 7 > 5afe4(pSM -fr^fcJi^ 4£4>* «K!«Hj «7j; 

(C) #71 (b)#7)H4 -fi-am *>0l7h l+fe «SMol) rflSJl ^^<g HS.H.S1 3 + ^# «Q#44 £44 7j£ $ 

54 ^-Si« 0 l £*) 4#42l £^Sf #£■ 32 ^-a^l^ HVcflS 1-^«<>1 £4 

4 *5<>1 3# *)#4*1 £44 #51 >8Sa.4 ^ -a^^ 1^ 5Jo) ^0] -fr^} 

4*8 4*1 # HS.il 4|H #«| #H. 

'Sn 1 ^- 3. 

91°)*], #7) (aKMH*! ^ #W1 *H A^^ofl tflft 7J5E.4 £-tH g£4f- 

33(-5-£#4 fl«)*H 4£ 3-f fe t-^^«>H^ 4£ 14 f-ofl f-^-^o)] sflig-si-fe p ^ #q)*>ji, 4€- ^a-f t 

-^^«^^ 4* 14 S-°U ^#ol «W ^^f^ «H^Sffe p It* #^*}fe ^7ll# Cl 5L#*Rr ^^1 ^^°J 

*21M 51°!^. #71 (b)^TlHAlsl -s-si^e* 0.01-J 4^6! ^.^^^ j^oj^. « s « ^ej 
5. 

*ii 2 sa«H^, #71 (b)-S7iHAisi -e-si^^ o.ooi^i s«>i -fi-^^a am* ssn. us #q 

6. 

*fl2^°U XH^I. S3 HNF-la (Hepatocyte nuclear factor-la ) -Pr^^ ^•f°)lfe, #7l (b)^7fl 

oflA^| 0.00191 ^o) 4^)o] -Pr^x).t§ ^o]^. n S a 4| e tfl-ifl. 
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